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AB - PURPOSE: To form selectively crystal nuclei having a good 

crystallizability under a low temperature by a method wherein a 
short-wavelength pulsed laser is made to irradiate a first insular 
semiconductor thin film, the first semiconductor thin film is 
agglomerated and is made to solidify to form single crystal nuclei and 
moreover, a second semiconductor thin film is deposited and the 
short-wavelength pulsed laser is made to irradiate the second 
semiconductor thin film. 

- CONSTITUTION: An amorphous silicon film 2 is deposited on the surface 

of a glass substrate 1. After this, the film 2 is insularly processed 
and is formed into an island 3. Then, a short- wavelength pulsed laser 
is made to irradiate the island 3, the island 3 is molten, is 
agglomerated and is made to solidify to crystallize and nuclei are 
formed. The island 3 is formed into one single -crystal island 4 not 
inlcuding a defect. Then, after a second amorphous silicon film 5 is 
deposited, the short-wavelength pulsed laser is made to irradiate the 
film 5 to perform an annealing, the film 5 is crystal grown and a 
polycrystalline silicon film 6 is formed. There are numerous grain 
boundaries 6B in the film 6, but the grain diameter in a part, which 
is selectively arranged with the nuclei, of the film 6 is formed in a 
size several times or more than the gain diameter in a part, which is 
not arranged with the nuclei, of the film 6. A semiconductor 
crystalline film having a good crystallizability can be formed using 
this film 6. 
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fcfc V ti-r®#>^f$.M$:fflt>bi-Z>frbX'&>Zo 
[0 0 4 3] x^v-v u— !f«Siti*/u*-« s 

+$MSi^ fc WgA&aXSfli t (Sl^ic»» L@<fcr 5fc 



30 



40 



50 



fc. *fc, rwi5»c#^ B B B ^co^SJl'i > m2<73r-eyu 
77^v/!i =1 ^Sg5 irl^Bftc^giUS^-r^cOT-, g B H B 

t*a-7 r * ~> y =» v« 5 -5^ta±wffix- 

£>9, A^o^ 2 «7t^7 7 ^ -> y =2 VBf 5 GOTHIC IB 

a flrJ^^igSJl ^ISt^^ £ ■. ^^hb!** 1 

bcox f * # ^^yu^^SjJS-et -f iS^EBtteroMS 

^cl^<©tt©«fcW*»j*fcE«a*-cSfc< 

rnte. r waggle £9, »»bfc«E« s B^i-5^«>» 
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[0046] iBLffitznmwx'te, »**>#»a->y = 

So 

[0 0 4 7 ] 2 2fcffij£ftfiC<7>£3lc— IMjJ^TL 

OKI, ltttttffiS<30**<C«tfi, JH22<aifcttW&S<0'b 
«Lfc 0 ^r^/c^il 1 (f) (c^i-J: 

[0 0 4 8] *fc, 2ik«t*g*n5t-*))t9. 

-Cfcofc. Sfc, 2ft«c**SrfT5«c:*)fco-caB«r* 
[0 0 4 9] 2ft«t**S:tT5^fcfco-C. 

2 2kttJ5RftU J 5»i-v\ o*0, J; 9'>fc^*/u=¥--|;i 
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[0 0 5 0] SSS:JD»&Ufc«ffi-C2 3!fea[ricftS: 

K^s^curi/\^#^^Kib j ^-r< *5fcft-efc 

Ufc <fc o \z$L&x& 5 0 otKWa* 

20 [0 0 5 1 ] JU±^*-ffi^ X 9 , al^ffttC^Mu^itj^o 
[0 0 5 2] I <^ <t 5 iclRftici^ffiSt'd^o^BB i 
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i eMt, ^oicy7X-7cvDSia 9 s i n?&> 

(11(g) ) 0 rcoj: 5»cUTf^St*Hfc#S H ^">y = 

5, y-^miftte. *t>«iH£«o;i5^ kw vtia 

[0 0 5 4] ^tC^P^CO^ 2 ^^JSWldo^Tl^P^i- 

[0 0 5 5] *i\ ^7^1fil±i-LPCVDS(Cj; 
9 4 5 O^fCT 3 0nmJ?:£(7)^ 1 (DT^^r^^M =* 

yl2«Lfci (mi (a) ) . ^Fyy^77^f- 

H^*T\ 4 0 OtKSKtfttfLfcttffifc-C, 2 30 

4 8nm^^U^ft , M2 5 nsec<7>^ ^ U-fSt^i^ 
T, 3 5 OmJ/cm'O^A^— X'—frffi&fc 9 1 0 v> 

LSI 1 07^7 r * v- y =3 VJK 2 c^giffteSffi^J 1 <t 

3 5 OmJ/cnr ir ffiWtti- Ufc 0 ^oT, ^CO^IC 

[0 0 5 6] SblC, &IC*i?f#BK*-C\ 4 0 0^C(C 
£4g*T«J*Lfc«ffifC, iSS2 4 8nm^y^iH2 5 ns 40 
ec^aL^^^ U— if3SB*:fflV^-C 3 5 OmJ/cnr <D^X> 

:iTOfc (H i (c) ) □ 

[0 0 5 7] u — if J: o te^s&g/vu^ u— 
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£ a: U— «f TrilAOT ^ IT t> 2 j^/Sgfig 
fc. 

[0 0 5 8] :oJ:9i:*»M?)(t B*^=*r*>-^u 

-e # # ^ issff ^fia * ^ — * if &m m & h 
*>y ny^f< u*»ttttf>i&r, j:oT-t<o»-&ix 

r * V y = vH(7)^:# $ SrfcfcttW'hS < -C#-f#»filR 

^7r^->y3 ^«tt#j*fiBt itotui ^-r v n 

-5JLr% r<D2»cittj«fttt**^#»-e*s. 
[0059] ft*3, saseufca*tc± 9 af*»H^Rf 

ten u«s-r-<#ftfrf4«!ria«fi« 1 -ea^fc- 1 ^ ^ 

5:ili*iM5tk5, fcrtTU, jfe<o*»« 1 "CttS 
ffi^:® 5S2^7y3 ^^Itc>ct L"C 2 JfefirilS 

[0 0 6 0] y_bco J: 5 lc:jB»tt{c«ixfc»S:»«Wlc 
ML/ct, &^!UlC0(d) <7?i 5tCL PCVDSlCi 
9 4 5 OtCT 1 0 0 nm&£ (D^ 2 (DT^r/^y 7 

«S:*«rLfctfcffi(cr, Sfi2 4 8 nm N ^Vu^«2 5 
nsec<D=-**>-? if V ^T 4 0 OmJ/crn 2 cO^i 

fiL#eft'>y3yR6Sr»SLfc (til 1(e) ) 0 

S*Lfc«Off»6 bOtt«tt##Ett«#6 c (7)^(7) 

ixfc. Stic, j|Jfi«Uctt:-<rJ:9 5pfcA/"Cfcofc. 
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m tr * * yuW Jcjftft L ^Bfe * * »/ *A«<o*S* fc 
fc!K ^^^^tf^*feicit-<-ta«^@ H B BS^/SS^ 
tfco fc*K S5Wi"5 u—lfftco^/u^— fcfc^*{* 
fcttte*>IB&«i fcisj«-c*>5. 
[oo6i] 7^m^m^r\ 4 o o°c\zm^ 

Vkft\*tzVtf&\ZX* 4 8nra"C^/U^iH2 5 nsec<75 

U — if SigSrffl^T 4 0 OmJ/cnf Ox^>/l/^ 10 
-^S^ayh (-^gfSfcOSOOv'ay h) SJt 

Hl^l&L/^ (BKe) ) s StRWM^g 
£ thtim<DUft 6 b <Z>ffiSt*#SsfiB«SB# 6 c (OfcHltC 

Jfc«ttffi@a>;fc#fc*ta^ JSffl^tt:«ttteS^/h$**li 
£*H»Lfcas<b i><DX\ t<Dtz#>mi (f) 

fofcorTk^^ffl^^SfcS^iP^bTt^T^^v/ 20 

u— if SrflBJt L/3cg£fT 5It ^^J-efc 5 - fc tt5fe 
OHlfiWl fcW«-efc5. 
[0 0 6 2] WiO^ffit- ± 9 , :fc&ST-iii D a D ff O^SS 

ivy fca*-o#fc. 

[0063] ~ tf> <fc 9 JC*ffigT?*»O^JsSft fc 

-C*>5. ^coff^^Kj^O^^^^T 2 30 

tfi 1 5 r. fc *s^Tffi fc * 5 8««r**-C# fc r. fc 

fifly o -fe * fc ^ ^ * /u §r^s icifefs-c # 

[0 0 6 4] &lc, ffiE»i(03llfi«4:iai«llc:L-C#» 

^ia&#;$s#;£Lfc^<fc ?tCLfcfc£>lc, tfcffjMJUBfc 
#fc Q £fc, ^ntW^^y nyTFT<?)Htl 

fc, a«W»C*ft*Bf1pJBtlB«Lfcfc«)TFT«M±l4 

t^^T^j— te^^^t>^<b ^ofc 0 £fc. mm^ftm 
2 07^7 7 ^ y ^ ^iMta^, ^&f\cw& so 
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[0 0 6 5] &(C*^0^(O^3(O|IJSCT(-O^Tlft^i- 

[0 0 6 6] Sf, 0 3(a) U^-fcti^ 
l_hMLPCVDffiiCcfc 9 4 5 O^IC-CS OnmiS^^^ 

1 ©7*^7 r ^ v y 3 2 t«a Ufcft, *hyy 
^7 7-f-a»Srfflv^ta«i:JiDILfc (0 3(b) ) 0 
::t'7^7 7^->li = ^ft3 0:*:t£tt— iZ20;B:£ 
bd«0. 5 /zm <7>jE*JKfc Lfc Q SfcT^e/U^ r * 

[0 0 6 7] jjfctc, 4 0 o°C(c^ u 7kig#ia 

ftcfa-C, 2 4 8nmT*^A^.tI2 5 nsecCO:** >^ ^ 

— if3£B£rffl^t\ 5 0 0rnj/cra 2 C0^^^^— — 

fc. #&ixfcftttlllS«i tw«, »-<o*fe««-e*> 

ofc (13 (c) ) o 

[0 0 6 8] ~(D£o\CLX&ihmzm?itz&*m$i$) 
^^Lfctg, gc^BI3(d) (^i^CLPCVDSia 
<9 4 5 0t(Ct 10 0 nmfS^2W7 : e^7 7^v' 

y3yB5t*aufca, tk^h*^^, 4oo°cic 

L, ®S 2 4 8 n m, ^/U^ffi 2 5 n s e c 
i^x^v/7l/- if^g?rfflV^T4 0 OraJ/cra 2 (D^n^yU 

Mf B ^y3yJl|6^MUc (0 3(e) ) 0 #fei^y 
= >-JH 6 ^«^Sc Ltv^ #JK*^ao^: # $ <t 9 b 
febW^tfo^to 7^7r^v / y= j y30^ 

iflCOfiS^ 0. 5 jura -efcofc^teSttliff 1 M 

*fc, r<Dj: 5t-*^B e Q vy n y«®It)I2 07 

^■/u^r^vy 3>JS5 fcPJB*lc«iBLH{ki-5<o-C. 

jeftibbfcR^^ffiOjiSBlittttreo^fivy 

(b v ^ t? ff£=^ t" # V * /uft tc^S L^fffi Sr-g" * v n 

o^e^fcfc^, Xfo&^A,x~\<^tz'&&mztt'<x& , M;<n 

^— fcfc'O^MdSiMSi-^^^ttBfrE^lfiWi fcH 
^T-fo5 0 fc*>5A/, ro^O^{c^^T^S£^J2co 

fcds-etfc. 

[0 0 6 9] ^<D£ 9(CLT#<bix^^ a B B'>y 

=i ^a^tlC/^-n^^L. HiS^'J 1 *3 <t0 : 2 ^ 
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3#«h7>^****J«Ui: 0 (8 3(f) ) o 

[0 0 7 0] -co J: 9 iCLrftK$tL/c^Se B H C/!; ^ V 

^m^O^o^Kifc^i, y — ^ttsfc^, 
«e*^>*ffi^Jl:^. TFT»i±f4J;0fiff"e^o1S«)T 

«J — {±0 ffi V ^ CO -C fc o *L 0 

[0 0 7 1 ] r ^it£*to*jfefrbk-t5 >.!&!?.0>&f*£- 

ZAs* HJfi^J 3 T-ttHlfiff'] 1 2 Mfcfc^T 

TFT«ttli*5tO^ «Ft£tt*9— HMSJItH 

[0 0 7 2] fc*5, «Tf5ll««3JC*SV^ttH3<0(b) 
tc:m^TAQX£;h,5T ; eA':7 r^^y 3 vft<DfflHItt, 

^P>W^tl^t<^^ iotTFT^W 

[0 0 7 3] miBK*Wl^5>3^Lfc*»W 
tcfc^TI*. fttttcJnX^ixfcSI 1 (0*»*»JKt-ffi« 

at5i:*fcot, Sfc»^lcJ:oTtt#ojLtt&«5 
jg 2 O^Wfte»«E«c«Jft«^/u^ u-lf *SrHR*t UTS 

U\ ZK^J:*)^ Mltfcot77^^hv- 
* MlS?i^St^ 9 * Mis****** - 

*3, El4tti(if^JBJKric^*3»t*igcpXSS"C*Lfc'bO 

[0074] *-T-fip»xa-eii, 7^hyy/7 

7^— Xgtcfc^TKftsJBR^EKi'^* hS:ft*U 
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[0 0 7 5] ^:ZX\ tf3fett2 2fc5cffi±"eaW»JC 
20 P^cMLtiiJt, «<ou— SfJtBWxa-C. 

[0 0 7 6] *i\ EI 4 (a) (Oi^ct ?(^7^£Sl 
*ffi{CLPCVDj£fcIJ:!K *ffiffl«4 5 O'CtCTJRJ*: 
5 0nm<75T^/U7r^'>y = 3 >'lR2S:±ll8fi-S, 

(B4(b) ) o - C-ea^^ct i20>ft£tf s 1 Mm 

M IU 9 — ~ V ^ 1^X13 < 0 

30 [0077] isk^, 7kmm-mn*x\ s^4ooti: 

{Sf*Lfc*tffi-C* Kfi2 4 8nm, s</U*m 2 5 nsecCO^ 

0 0 mj/cm- Wx*;udf- tCT^SS H-ffc lTg 0 B aft 

loco^fit^ot^/': (0 4(c) ) o Z-(D&f, u 
— -^TtliT^-f ^ V h"^ — ^ 3MlCtt.W#tL3iV\ t^o 
75^^>'h^-^ii53MO/^->'ttfiil:J:5 
*?Ki*«4U*V^«>, *?-5>«^fc«)0»f^JBJPXffl 

40 [0 0 7 8] Set-la 4(d) (Oi^CLPCVDSCJ:^ 
4 5 0°C^T 1 0 0nm)?SOf2©7 : e;U77^*>y 3 

y*5S:*aufca, 4 0 0X:tcs« 

Sr«»Ufc*tl!8"C". 4 8nm-C^/^*I2 5 n s e 

c <D=.**s-* U — if ^fg£/8V>-C 4 0 0mj/cm 2 CD^> 
/u^r — T— *»@fSfc 9 1 0 v"a y h"CT— — /USrffV^ 
ftfilcftti t J: 0 gMSA y = 6 ?r^i5c Ufc 
BKe) ) 0 ~(D$$h ^— fitter y-t / > h^— ^ 

aJ3MlCttSSW-&T , 77^^yh^-^«^ 
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[0079] ?\cm±\zmmLtzm2¥mftmm 

Tt>75-f^vh7-^iLT«)«(lt545>tf, SB 2 

[0080] «o-c, i *m>fcmm&mmi- 

%\z%.iL%m<nP;P l -QT l &i$L\^x\^z.T7'< * v h^— * 
* Mfc£»4a»5;i t^r-^fc -r#*5*>ftjfef4, Ta^ 

c f &£'<rc&M&£'£±i«L7;*- h y yy77^-ri 

[0 0 8 1] mrf23?i£CT-C*f4, ST 2 ^7^7 7 

5, ^ a B B {k*3J:U ? 2iS)cfi:^S^tTofc^ > £-fH*S/&A 

L"C::t07?8Hc:o^-C(2l5 &#H8Loo3&911-3 0 r co 
BS(a) 7JS(d) »c*iVvClS**»J*U r©± 
Jf^T^/u^r^^y =VK5SrMt5lSS-C!iitI 
fSHiSm iPI*t?*>5i**» r<75^1H5(e) {^-i-J:5 
C6 0 O'C0>2SS#H£l t f 3 -e4 8 R#P B 1CDf&#! ! Jg£: : fTlA@ 

**#H« I fC, 4 0 0° C}CS«^»^Ufc^ 
ffilCT. M2 4 Snm-C^^^ifi 2 5nsecC0^^r'>-^ U 
-fgI4:ffl^T4 0 OraJ/cra* co^^/u^— Sr— 
Sfc9 1 Ov^a y >fiS#t LTl/- /u&flofc 
(H5(f) ) o ^COJ: ifcUTfttiXfc^ttfivy = V • 

*»*»3flljSK:«fc*U4\ tfJtoSgSttcJ; 9, IE 40 

ftftfCTFT (HI 5(g) ) C0 i f-^^/l'^^-t-5(CH-^ 

[0 0 8 2] teio, rcoF'JT-14, ^co^fcSi^ft u— 
■^JfeOSWJCiS— ft«U«S«rfflv^fc*«, 15(c) tcfc 
<^T u— if r /H:ftx.t 6 o otogifi^ia^T' 
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[0 0 8 3] SfcmII5llig0iJT-|4@*aj5KgS, 4 0 OraJ 

x ^—fr^-j^^n^tzA^ £ PptcEi 6 [cimm*:^ 

-r«t5«w, @^SfiS;gXSST-l4BfllE^Jfe0i|i:^(cff o 
fcfc, Tkaf^HSCfC. 4 0 0°C»cSS§r»^Lfc^tt. 
Kl"C, 2 4 8nm, y?/P;*i|ig 2 5 nsecOTa^ 

1f3£B£Jfll/''-C4 0 0raj/cm= <7?^^yu^— ^fiffS 
fcNOO-yayh SP.lt LT ~ gCt&/£fi£tf o 7"c (HI 6 
(f) ) . C(7?<t^(CL"C#lbtVfc#^ H B B ->y a^flttt, 

f4\ SiSft^— !f*ro»*t»cj:5, -?fettJ«**SiBc: 

o . # < m^®L<»mfrtL£>'&£k -> y =• >si 6 a* 

t ^ T r y ^ vil 6 t 

*©te«rfco#&ii-;/y 3 

rir^ffiirftS. (0 6(g) ) 

fc*3* ;£3geJ3(43?JS#'J<t LT^f7^S*£Jit-^B B BV'y 
=■ y T F T S-ff^t 5i^l-o^ta^fci6\ ^3*»£ 

^VTFTi)5V^li¥^v'!) nVTFT^fl 
[0 0 8 4] 

fcJBi *4ftK:JQXi-Sxa4:» cn^S 

u— tf 5feSrfi?-M LTg fl B H ^St5Ili: SrA«-f 5 - t 
»c J: 9 , tt*tta«ft#***««:#5 r t tJST-# 5 1 h 

^Ilgt^-So ^tz.7 7 4* ^ h-^— ^rof^KXSSrfiiJ® 
Lte^Ti hfl:S:»4d»5Ci:**T?#5. 

[Hi] *%P^co^lcoH^Jco#^ H %v'y 3VTFT 
coffliitxail! 
IH2] *%0^comSUiB^l2l 

[0 3 ] *3gSf|cDS& 3 0>XtM<O#8fA'/!J =>TFT 

coKitxam 

[B4] *^BJCO^4OOHi£0iJCO#^ B a B Vy 3VTFT 

coKitxan 
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[0 6] &&W(Ofg 6 (nnfc&W&'&iai/ *J =VTFT 
7] $6jfe0iJro#^ a B a ->!J =>>TFTWS}itXgl2l . 

1 ££ 

2 SlW^^SJK. 

3 Siro^MS^ilbfcl 

5 3?2W^#f£S?Jifl * 

10 

[B l ] 
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6 B 

7 y-hfcM. 

8 y- sms 

9 a y — . 
9 b KW Vffl^ 

i o mm&mm 
1 1 la^mti 
1 2 sgi^^Ji 



[12] 




( e ) ( a ) 



[03 3] 
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